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Abstract 



PROBLEM TO BE SOLVED: To reduce the number of processes and to improve manufacture yield, by 
forming a hole which electrically connects more than two lower conduction layers and upper conduction 
layers in a semiconductor device having the conduction layer structure of more than three layers. 
SOLUTION: A cap metal layer 105, an aluminum alloy layer 104 and a base metal layer 103 are etched 
by anisotropic ions, and the first conduction layers 103, 104 and 105 are formed. Then, etching back is 
executed by the combination of a stacked structure by a plasma oxide film and an application insulating 
film and of resist, and a first interlayer insulating film 107 is formed. Then, second conduction layers 
108, 109 and 1 10 are formed on the first interlayer insulating-film 107. A second interlayer insulating 
film 1 12 is formed in the same way as the formation of the first interlayer insulating film 107. A resist 
film is formed on the whole face and a part where a connection hole is formed is patterned. The second 
interlayer insulating film 1 12 and the first interlayer insulating film 107 are etched by anisotropic etching 
and the connection hole is formed. 
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0!»R.AhH*itt.T C »») & ^ ^ ef ^ % Oi>ttirjJiiW>HH«*f 

^dg^ll- 297818 
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1C9 - VIM ' tCfl.'IC- I 
ir& i.Tg 1(15 1C3 



fit. 

St. 

«s BulEMl traS^tHflfeM2<D^^t*M5c'r«> 
milSS2cDjgPB^fe^i-ht3U=x-xh-ai*j^SU FflS® 
i?"5?^f -5 ^ t iz ^ .. ?iS.^L?fMi3£t--fcX?i-?*«. . 
[IS3jttI5] fitjlEMl <D.m^mt3<J;tt^m2coS'.f^Jji5;ft 
fc^^»®}^SffL^^fl^/3p,T•s.X^iW. 

[is*ii6 ] Buismi t^>ife^s*tcktfm2£D$f^^*m 

^L©-5*.. Bf^i^2cDaS•^t^S^I4b^^t^gp^»\ mils 

mi (ommmt.m^f4> ^ -5 izmsTLsft^/jEt- ^.x^t-r- 

xSt. 



■r€.x?it. 

^^MT«>Xgt. 

ffiif5«l®aS^±tz. Ml©JiFB^A?«l!i*ft334T€.X 

St. 

wiiemia>mrsmm^iz. m2oasms*ftMTsx 
St. 

3512^2 ©aSHd-hlC. S2®JlPBmi)li5fJtMT€.X 
St. 

milS^l©.^ife^i*J*tfm2cDj:fe^i^a#. mllEMl 
©^^rniS t BulE^ 2 CtagmS t ^iS^lT ^ fc «)CDmeL 
5JftMT«>xS?;i^=cS < t 

HulEMl (IHim)itmJlE^2cOJgmilt*m5iT* 
&^?)<Dmm*ft^J^St•^xS^D^t^3. ? e.tZHfi£MpBL 

tZJ^'Sttl^riM^'jStaTfeXSt ^^t^ . 

[is*ii9 3 mtmmiizmmmm^^Kt^iM<^ 
mz. ^bizwmmmit.wm^^r>\zm3a>mw§ 

[issjtiii 0 3 4ias-^^§^tz. ^1 o)mmm^mfS.~t 
«.xst. 

HulS^l<Dai.'lig±lZ. 4:-VyT?>t^';l/ii*ftMTa.X 
St. 

mIfB* 5' ^klgJbtz . x -y ^ > ij'T. h y^f -il^ 

flg/3cT€.XSt. *^fM-r^,xst. 
H5teMlo^mfi±iZ. MlOJifB^feftm-ft^T^X 

ifilEklcoJgPB^fe^i±lZ. m2<Djgm^2f^f35!4'rJ&x 
St. 

RfilEm2cDag1llJi{Z. m2(3[)JlPBm^?i*flMT*X 
St. 

iiIlEMl©*fefli*5J;-J/M2cD$gMJi5fS#. RtJISMl 

«3im^ t msm 2 «a^^ t s> ft ifiomwii 

. HulE^ 1 <r>mm§ t mJtEM2 O^mii t *m5cf 
«.fce*cDM5BL*flMT«.xSfOl^S{z. ? ^.tZsufB^ 
^Uzjg^t4**l^!*3&i-r «.XS t S> . 

[liJjtill 2 3 Hu1Bm^LlZ3g1if3Mlg*j&rrfexS 
cD^^^Z . ^ e. tZmlte^gSaBL t mif ^ -i- izMS £03^'^ 

tis^i 1 3 3 Rutem 1 . m'\t>- 'j ^ >ii a 

:fcWTS¥l'®6> i^'-y^tlfcmiti^'J =1 >ii-p**. 



fcit^miJb^i^-y^nrcmtyv^ymr^^^. 
cis*iii 6]m!iem2o,m^jit^. mty'j^ym^ 

rcitm:mJb^^-y^nromty'J::3ym^^^^^. 

U=i>. miMtyUziy^ Al T i3^:fcC^Ti S i 

mmi2. 0 ] MBx v^y -^^x h vf-jf c^. mty 

•J ^tg^ft^-'U =»>. A 1 T i 3£t:fcCaT i S i 

•J =j mimtyo =1 a 1 t i 3. t i s i 2. 

T i N. mmzT i c?>^it?g^'W^S-T i :rs.^WmMlZ 

i:ii*?i2 2 ] mjfs^ ^ -J -5? .'ujit^.. ^ > tzvx 
mt'^-^y-h-^bn^^^^ 

'py^'x'T-y^ -^■t^x'ry^^^i^^ ^jv<itz.n^ 

(Dm^J-^^-^^ib^^^^^^ 1 ?t^/2:t^2?ijyjb6^ e^^c^^fin 



ct:)^!^^ t>^:6> 6 ^ 1 ?i ^ « 2 ItiyjicD^ E 

IS*il7|£tScD4^^^g(D^-^;io 

[ii*ii3 3 ] milsm 1 o-mism^ ^rrmz fiMmm 
s mm 1 '^smu t mtm 2 .:d3S'1^ -^mm- 

f ^3iit^>i^ 1 ?t ^ ?zca 2¥tiyjzcr>#.il-t.tt^^\ xr-: 
-J p u >^^>^5gb < wit^s^^ti.^.^^;^ c c VD^;^ ) 

li*iI2|^:cr4^^v^^c7:)M^mc. 



[11*113 5 mt^^y^-^^^^. 

CIS*iI3 6]mJie^®i:T i c?:)^ft8i^:^T^T ifli 
^:^cagSi:T i cD^idi^^T^T i NliC^. T i ^ 



[000 1] 

y5)nzmv. 'B.mizmmt^ ■mmi::b^m^i^rc0 

iL^'mmthiMizn^.^^r^¥mm^m:(mi^i 
iz mr^c. 

[0002] 

umc^m^^im^mmm^ <vls i > . 
^ii^ssss (ULS I ) ^iz^^a^n^cfc-^tz. 
im^commmt. mmM^tizm\ ^'ju:^^^^^ 

mmmt(D'wmff^izm^^m^'rc6i)(T:^m^i c^^t • m 

[0003] 3(D^^L'^ffMTS>^ctft.t.:(.^. 5fi^Jic?> 

i^&iii: X 9- >■ Tra4".j^ 

[0004] 

mi'vmf^M. Tmmmmmf^:<7.y±mizmpS[t&mm 
nM.vrc^\k. immrmA^iz±m(Dm'W:m^^mr-^> 

[0005] 1^:6^^ V^t^ b . ilSOl^^iSz J: 'O^'MWrn. 

r^rci^K ^iEzix hwaf ^b<'t^^.^o ^ta. ^itx 

3T\ ^ii^t^^7T•64^^^gc^^^iii.■:ft■^iZ:^5C^ 
[0006] ^:Z^\. S.fi.yjtcO^'^fglffil 



[0007] 

[liM^St:*T^:^ci^<7>#fS]:*:§^^Cts -hlSill^il 
< . ^^^vg^tz . m 1 cDagm(1^^3^^^>X 
fit. mE^l(DmmM±.iZJLv^-Zy'P^X\--j^f-m^ 

mmr^nmt,. m^i(^M'mm±izmicDmmm 
m^mmr^x^t. mi^KommmR^zm^cjy 
mmm^mmr^n^y. mt^2:(rMW^±izm2oy 

[0 0 0 8] mjiS::$:§^^C^. i±^V<lt. mi^KDftt 

ffcomtz. ^ bizmmMmiizmmmm^y&Mr^ji 

[0 0 0 9]:^^^«. ^^iz5?^L'<W. SuiS^lco 

xficomiz . ^ b izmE^mmioji^mz^m^mmr 
i^xe<b. mt^mm±iz2m:\mM.^y^Mr^jMt 

[ 0 0 1 0 ] ^ e>tz. Mie?g*^Uz^'^t*f^ 

w^7mr^j3i(Dmz. bizmBmmitmm-^^ 

[0011] M^niZ'^SK.^X. mJlSMl co^fe^tfc^t/' 

- - > -^p^'iji \ 1$. u h ^7.-^ iz X V ^ > 
^T ^' zciz^v. m5r?L^'Jf?;5e-^^.xa^^^^i>fO:6'^?f ^: 

[0012] .■$^?|fl^^■Z:f5C^T. Hufi^l c^>S:'B|fSit5<J:L»-' 

m2fD$m9i^S^. MeMi*?:)3gmfii:-mil2S2iD2i 
•^fgt^'m^T^:fc*'jom?c?L^'Mf^^&x^t. HulB 

m3 cDa^m^ t Hfjte^2 iDS-Di t ^m5ST^m5i?Lt^> 

[0 0 1 3] :^^lzm^T. fiulEmi cDm^i:fS^t;^ 

m 2 . mjiBM 1 (jmw^ ^ mm 2 c^^g 

m 3 cD5^^fi tmmmz amwE t ^m^r ^m^uo 
•^ t-. mJl^m2c^>a^m^it^^^^4b'^l^gp^^ mtmi 
(pMmm t mm ^<^^?iz m^i^'mf$.r ^ x? i^e^ 



c V D mo:>mmm (D^m^±(D rc ^ ^ o 
[00 1 5]^ig3^t:^c^T. mt^i^<^tm^(Dft^ 
mmt. mtyv ^yM'Brcitu y^ ^no^^^c^t^51^; 

[0 0 1 6] mjiEx>y5^>^^x K>yyf 

-ji^UTW. mtyuziy (S i3N or Si 
N) . mmityj^y. Al T i3, T i N (gft^ 
-^-OA) , Ti S i2 i^^-'^AyU-^^ K) . m 

mizT i omtrn'^^r^T i Nx)>6't^^r^^e»jica:n 

[0017] HulBSMlCT i (omm^^r^T i J8i^ 

^ct^astzT i o:>mam^r^T i Nii«. t i 
:t itsmy^ x^i^miz ^. ^ mf^. ^ t;r>i)^j ^ b o o 

[0 0 1 Sim^l . m2:B<J:rfm3cDag'KlCS. T 

4jb < ca3n6co.^:§.?/^?:>ii)^/^ ^'t^s> 1 fi'^rdtzw^j, 

[0019] M^EiZ n-i^\ — 0(DTJgiSSi-3^^ bT 

&-^r^^<^<. --:>\>k±.<DTmmmiz%ivx. -mzm 

[0020] 

izmmztmrh. 

[0021 ] 7£t\ mt- 1 0 1 ±iz|gt^ n^^a^^i 1 

0 2±iz. mi(Tmmmi os^mf$:t^.-o mi$miz 
Ttt^. [ii.:^bt:£c\fiFB^fe^;^ji. ^f-h'^mmm 
nrc y u zi >4^-($«siE^f^ 6 ^^^grfls i o i ±izmf^. 

±izmio>m^^mf^tho ^-(or^Mz. imtf. ^ 

K D .y ^>£iz <i: o T i Ni>^ 6^£^Jf:$- 1 
0 0 nmiDTlfey^ -PA^M 1 0 S^'ft^J^cb. ^?^:6^^Ti|il?i 
:^;i/Jil 0 3_L?.Z. mx.i-i\ Al-0. 5%Cui^'^e>^f 
^/f^O. S/imcDT.'U^-OA^'^fil 0 4^?fM 

b, 3Etz. ^'<D±iz^ ^^Pvyy^^jmio^^Mf^.^ 

«>o 4:+'^y7>V-^;l/Jf 1 0 5it. i?^5nm(7>T i 
^cr)±tzJ?^ 10 0 nmcDT i N:6> 6=^^?SM>^^^<*:> 

[0 0 22] (Tifey-.^v'^Jl (T i 20nm) 



yn^7.:^7. : Ar = 82s c cm 
1±:^ : 3mTo r r 
RF Powe r : 2kW 
mm^: 2 0 0t: 

[0023] [TJV^-OA^^i^^ (TJl'^-OA- 

0. 5%Cu50 0nm) cDJ3iSi) 

::J'n'tzx:^'"7. :Ar = 65sccm 

J±;^ : 2. OmTo r r 

RF Powe r : 1 5kW 

m^m^: 300X: 

[0024] (^^^yy^^Jm (TiN5nm)c?> 

yoiz:^y5X : Ar = 82 s c cm 
EJ^ : 3mTo r r 
RF Powe r : 1 kW 
mmSJK: 2 0 0^ 

[0025] (4^-\-:^^:^^^;lvJi (T i Nl 00 nm) 

yO'^:^yiX : Ar/N2=3 3/6 6 s c cm 
!±:h : 2. 5mTo r r 
RF Powe r : 8kW 
g^SJg: 200't: 

[0026] ^cott. ^^-jy:^^J\ymiO^±lZ^ x 

>y ^>-:t?x s 1 0 s^^nM^-^c, ^(orc^ibiz. 
mxi-^.. ^nm^!m^y^x^cvDiz^^r_^ mty 

'J=]> <S i N) ^S^^l 0 0nm/5£Sit-l.o x^y^> 
^"•7: h V J f-m 1 '0 6 (?-^/5£|^^%'OTiZ 0iJ^T-S> o 

X ^ > :i7::?. h V y'^-m 1 0 6 1 v znMvrcmt 
yu n mi (ommmj}uxmo>m:f7'\i'< 7r>x^y ^ 

[0027] (x^y^>^Ah^yr?-g (S i N, Jil? 
1 OOnm) O.f^^Ji) 

i^:?jr7. : S i H4/MH3/N2= 2 6 5/1 00 / 
400 0 s c cm 
f±^ : 5 6 5 P a 
gfl^coSC^ : ML' 

[0028] ;a;z . llTK b'd:*:^. ^ h U y^X hli^^^S 
tZ^Jib. nlT^ca^f -j? -X > 't?Ra'm:B'\±^' :t >x 5^ 
> ^WfnlZ X 0^ ^ > -j? X K ^-^-m 10S<T:>/f'p 

"X > -::7-^>tT^ o X y > ^7. h -y .'^-S 10 6 tDjDX 
^*'^i>ii."Fiz<^ijaTt'^>o 

[0 0 29] (x ^y 5^ >>?-Xh-y. 1 OSfDx^y^ 

: CHF3/CF4/Ar = 30/60/8 0 
0 s c cm 
Ji:;^] : 200Pa 

[0 0 30];;^.^^^\ ^^vyy'-pf^miO^. TJl'^ 

- o A^'^^jg 1 0 4;s.?^*Tife>' -P J^m ^Wf\±^' 



03, 104. io5^mmr^z,t,iz^^.mi 

[00 31] (^1 «03^milox^y^>i7'^4) 

: BC 1 3/C 1 2= 1 0 0/1 0 0 s c cm 
Ji:^ : 1 OOOP a 
mmSJK: 4 0 0t; 

[00323;^ct:. mi (b) tz^T<i:^tz. f^J);^ta. 
t (Dm^^ty^iZ <J: ^ X ^ A tz ct ^ ^±Bf t:*?^tz 

<^^'zmi cDjiPe^fe^i 1 0 8 ^nMr^o 
i:oo33]?e>i:.Hi (c) iZTi^r^^iz^ mjieJi 
mmsi§jiizmi(ommmmmtmmizvx^ m2o:> 
^•Uiios, 110, 1 1 i^mf^r^o 
CO 0 34 3 ^o'i^. mzizTj^r^-oiz. m^io^m 
m&mmnmt^mizvx. ^^mmz(ommmm 
1 1 2^mf^.r^^o ^miz L'^^x \-mi 12^ 

C0 0 3 53;X-t3. DSiZ/T^Tcfc^tZ. M:^tlx-;5^> 

T^n^^^iz) . ^ e»^zT/gtz^f^i3e^nTc^^^l cDai 

[0037] mzfJMmfmmi 1 '2Rt)'m2<Dmm& 
imp^&mm 112, 1 0 7 tooi ^ > ^-^4) 

: C4F8/'CO/A r = 7/1 0 0/2 0 0 

s c cm 

EJ^ : 5. 3 Pa 
RF Powe r : 1 4 50W 
[0 0 38]J.5&V-.T. Ji-j^y-^'Xh-jJf-mi 1 1, 
1 0 6cDJi-^^>-^'^mv 1Sft?cTLcDP5gagp^^f34^1i 
(113) o 

[0039]mj|e.x>v^>^"7.h-.'^'t-Sil 11,10 

iJLv^y-^'Xhv^'^-mi I 1 , 1 0 6cDx^y^>:^^ 

i^i^j'T. : CHF3/C F4/A r/N2= 3 5/5 0 
/400/20S c cm 



Ji;^ : 93. 3Pa 

RF Powe r : 600W 

[O0 40];;5<tz. !il4iz^T<i:^iz. m^lP>mo^^ 
PMtz^flgffi>%t*f^^ii^jAtyo ^oyr^mz. 

Tl.laglPg^B^'^JiPem^iEii 1 2_htZ. flil?30nm 
^V5£Sib. m.CVDmz<i:<0^mlZlW^O. Sum(D^ 

y^^x^ymi 1 4^if^/3cTi>o ^mmf'^y'>^:^'r 
ym<o^ n^m>/3i5^+^mTtz f^iferT^. « 

(mifSP'a'cO^>^^X5^>lil 1 4cDx>v^>^'^^4) 
: SF6/Ar/He=l 1 0/9 0/5 s c 

cm 

: 4 5. 5P a 
RF Powe r : 27 5W 

[004 1] (m2fSI5gtD^.ficDx^ii9^>-:>1^4) 
]^:^X : Ar/C 1 2=7 5/5 s c cm 
f±:b : 6. 5Pa 
RF Powe r : 2 50W 

C0 0 4 2];j^^^t?^ -5'>^^X5^>/il 1 4^:t-A- 
x^y^>-j7■T^^^:iZ.^:oT. (l5tZ^TcJ:^iZ. 5^^? 
.^L/^^^^l 1 5'^ftMUTM^L^^,^1i^o 

[0 0 4 3] ^cDB#cO^>^"X5^>iil 1 4^^:^--A- 

(^3ISI5^e'fD^>^7'x^>^l 1 ArOyzt-^'^^-Jz-j^y 
: SF6/Ar/He = 20/1 0/10 s c 

cm 

EJJ : 32. 5P a 
RF Powe r : 70W 

[ 0 0 4 4 ] ;:x5z . mtdm i crMmmmif^oy^^tm 
mizi^x. m2a:,mmm^mmr'^zt.iz^y}^ msiz 

[0045] ^^^imz<^ni'i\ m 1 . m2.t5^/jm 
[0046] m2mimm. 

Mityj^ym (S i OMJSE Mf¥l 0 0 nm) ^\mi ^ 
[0047] .WTtZ s Jiv^y ^7. h >y •■'f-gt bT. 

( X ^ > X K .'f-ji t . muMityv =1 >li 

i^ffl:?!':^: S iH4/N20=l 5 8/230 seem 
.E+i : 3 3 0 P a 
RF Powe r : 1 90W 
: 40 0t; 

[ 0 0 4 8 ] i^. mmityv ^ >.?ico(.^. mi 



m 1 o>^m^.t i5isoxfi^.^T . pmcoEMmm^ 

'PJ[^m20 3CO±lZ^ m^U^ A 1-0. 5%Cui)>b 
f$.V. ^(D±MlZA. I T i 3ib-^e>^c^.^-^^'PJl^x.-i>^-:.^^ 

[0 0 51] mjfe>*->^L/x^y ^r^-^^X hv^,yf-fg2 0 5 

T?*Diz:^:^''X : A r = 6 5 s c cm 
JjLt) : 1 OmTo r r 
RF Power: 8kW 
g^KJrn^: 2 0 0t: 

[ 0 0 5 2 ] ^ V -^-J- -i? ;Uf§ 2 0 6. ^ ;i/ 

2 0 4 ,^tf Tifc::^ ^ 2 0 3 ^^'tt-f ."T >x v ^ > 
^ iZ ^'f -j? -X > ^ d 7 lZiv-%-w. 1 cos-lifg^i'm 

C 0 0 5 3 ] ±|£x >v ^ > 0i);t (.^:i:.i"F-?:>^ o ^z^T 

: B C 1 3/C 1 2= 1 0 0 / 1 0 0 s c c rn 
.f±.ti : 10 0 0 P a 
4 0 or: 

1 0 0 5 4] Ml <^w^m$:\m-. m 1 (5) 

.i:u^="-6^#ft.o ^^§gjfeff^l^.iZ<jt:ra^:. Ml. M2:B.:ty-m 
[0 0 5 5]M4§g6©KM 

■i^^Ji^^gf^ET ^t^t bT. A 1 T i 3<DR:-n.<9cjjil? 

5 0 nmiDT i S i 2^mv^fc\i^-^t milZTfC^ ^"j 
^<^^^t,mW^^<rj-^\^ \^t(Lo ^^-^ ^ux ^ > X S 

[0056] h ,'f-gc7:^j^>t: 

TJ'a -tzx:?! X :Ar = 65sccm 



I±Jd : 1 OmTo r r 
RF Powe r : 8kW 

mmsj^: 2oot; 

[0057] ^(Dmt. mmsmm^.t^moyjim 
^fi^^ztiz^y}. m7iz7jkr(Dtmm<D^^^:^r^ 

miz v^^mn(Dy)^^^mrhFfM<Dmm^^'i^^z 
tij^^^^^o :$^iMmiz<^mt. mi. m2iff>^tm 

loo^s^m^mmm 

:$:miM?^St. ^^^vyy^^JVmtl^X. |gf?2 0nm 
CDT i N^^6^c^^ig3 0 5.S.ia-li/¥5 0 nmcDT i ^ 
^ S 3 0 6 ^JiLi;:5v^li o :rc 4.) CD T ^f^ij^^^ 

[0 0 60] (^^^i^::^:p^^A'lio/5Kg^4) 
T i N (2 0 nm) (Dm^ : 
yu-tz:^:^^ : Ar /N2=3 3/6 6 seem 
l±±l : 2. 5mTo r r 
RF Powe r : 8kW 

mmsjK : 2 00X: 

[ 0 0 6 1 ] T i ( 5 0 nm) a^mn : 
yu^z^.^'X : A. r = 82 s c cm 
.f±,ti : SmTo r r 
RF Povv^e r : 5kW 
SlSag: 20 Ot: 

[0 0 62].y^Z. ^i-v'^T^'^.^vmSO^, 3 0 6. 
t;U?. - O Am^^m 3 0 4Rt/Tittjy^ •> /'l«3 0 4'^- 

m 1 coiimf§'??{i s> z t o 

[ 0 0 6 3] mim:^\±-< >x V ^ y '!7cr>mm-. m 

1£ffl?]X : BC 1 3/C 12=10 0/100sccm 
J±.t) : 1 0 0 0 P a 
^mSJS. : 4 00t: 

[00641 Ml (Dmmmmmm.. mim^^M'tm 
miz vx^^m^<T:^9)M^'^^^m^mm^^^m^z 

ti^^^c^^c. :$^!Mi^lz<^ni^^ mis M2^^/_/M 

[0065] BJa. :$^^^iBrcit. ^ ^ yy' ^ }Vm 
t U^t, T i M/T i ^^e)Jc^^Ji^^[MT^.^c^T^c^ 

T i muT i NjgJzibuTJgPe^&^Ji (mty'J ^ 

t(C'X-.^>-^7Z:r$tt^iM^l:X'\i;<. T i ®:;6> 

Looesimewmm 



[0 0 68] 119 (b ) IZTjkr^'olZ^ ^^-^v 

izit.mitTj[^^-oAa 0 7ii. my ^;nicDfflwz 

C^. Tih:>^'PJl'(r:>mmAOetmmzMfS.^n^o z 
n^<Dmm(Oimit. 5 nmiiLL2 0 nmOT^^^^-^ 

5 0 k e V, -(y^ymtB:= 1 E 1 8 i o n s/c 
m2, 11^^^=: 7^ ^^^^o 

:^lznm^^'^^m^^^^jmt^ IEIBI ons/cm 

2 iz (Jgs ^ n b . BS|.j^ 7^ >?i4^ o 2+ ^ nui 

" :^.^:H■5b^.^.:. 

[0 0 7O]Mic?:>^1:^§Mj5Bf*i^. :^i^6©fgis^|il 

miz VX:$:§^E(D^^:^^-^fm(rMmn)^^n^Z 
A-H ir bT, T i N®^^Mb>ti^. ^blZ^a>smz 

m\m:^.mm^--^' zt^iz^y). mr^&m^^ cdx v ^ > 

i ° '^^T €> ^1. t ^ o 
t0072] :M7Sg6©ig«J 

mE^^e^^^M^ZBi''"Z^ 02+ -fit 

^^-^yT?>-j?,.'Ug-:?>T i NjgcDgS^Xf^'ll'ilgPiZititSi 

i>f5«im^o #?Mft5£c^>^-f4tbT«. imca: 

CO 0 73] (^fb£cJ:>BSj>t^4.) 
gtft^m : O22 0%+N28 0% 
im:-SJK : 4 00t: 
5^1@^Pb1 : 6 05^- 

[0074] ±ie^Mi Oz ^ o ^ -^^ -J ^ jumcTj 



mz \^x^mno:>iim.'^^^^fjm.<oms^^^m^z 
^^mm^iz^mi. mi. mz-B^i^tm 
3 (Dmmm^m^r h mmi^—oox.f^^imr ^ z 

[0 0 76] ^rc. :$^^IM^iz^nit. 
Jvmt.VX, T i NS^ft^j3ib?tm. ^e>iz^o^®tz 

mm^Mf^r^ztiz^y). mmma^tcDiiiv^y 

^r^ztib'^^^^o 
ioo77ims^mm 

mmmfim^^zmm^M^r^m-^'^^. mmy^ 
[0 0 78] imky^x^im) 

i^yiT. : 02=1 50 s c cm 
f±t^ : 1 3. 3Pa 
RF Powe r : 20 Ow 
gl^l^j^g: 20t; 
[0 0 79] ±lS^^X-^MatZ^oT. 

jmoT i N^^^^^trmm^izma^m^^n 
m(DTj[^^ =. '^A^^t^^commmz'^f^m^ 

ioo'Soimi(rMmmmmm. mimmm.i^m 
miz v'^:!$:mM(op)m^^r^fm(omsmM^m^z 
>:i>>^*#^o ^fmmmiz<i:nit. mi. mz^^^tj^ 
3 oym'^^mm i>m5HL^— ocoxfi^-ffMT z 

[0081] :^:^m^?mz .inci; 
;kfg bTT i Nm^^^nif^.Vtcik. o tz ^scTMMizm 
im^mf^:^-^i>Z t IZ c^: . JiPelfe^fli-^: c-on: ^ > 
iSRib^li^-t. t xj'^X^^ . ^ mil; ttcoMc ^SMt^i 

^tiJiaT Z. t^'^-C^' o 
[0 0 82] M9SE6G?f^^ 

tZT i N^^\fflC -.S>-r^?-.f9tZ. T i U -.'^^^c^T i N'^fffl 

[0083] (^^-yy^-p Am(rjm^-^) 
yaiz:^:nx : A r/N2=3 3/33 s c cm 
EJj : 2. 5mTo r r 
RF Powe r : 8 kW 
mS-SJK : 20 0t; 

[ 0 0 8 4 ] mi (rMmmmmm-. mimmmtm 
miz vx^m^iD^^:^r^Fjfm<Dm%^^^^^m^z 



[0085] -^fc. T i NU -J ^'t^T i Nli m^i^. 

itf?i 0 0 nm^is) ^imr^ztiz^^o. mmm 

[0086]^! OWmm 

m^imm^xzni^xity^x-^mwM^mmm^ 

fiSJ^J^^^^C^. T^^^Xy^^'ta^Jif^iZ. CMP (Che 
mical Mechanical Polishin 

[0 0 87] ^coim. mi§g6©^^l^t:(5)m:bT^5g 

:$mM-?^xz^m'i.. mi. mz^^^xfmsoMmm^ 

[oo88]^i iwmm. 

jS^o:>mumzm^^iii'^nra-A'^n'y^ -^^mmv 
xmmi^'^^^r<.-^^^\ ^i^mmmx^t^. cmp 
mz^<9. mmm±izm^^nrc^y^^x^ymm^'m 
mm v . 3i^tD i^^ □ ^^iz m^^A a 

[0089] ^^rAm. m 1 ^iSfeff^l^^ fist: bT^56 
'^^^mM33XZ^ni:S^. mi. m2^:$^rfm3coaS'^'^ 

[0090] jyji. -^T 

[0091 ] z.(t:^^. o izmmui\ Tmm'^m^j- e^jg^^ 

fc^cTj =1 > ^ -::7 h R I E (D^T i N X ^ y^'mmt 

[0092] :$mM(Dm^ym. 'M;jK(Dmm\:vrc0 

[0093] 



mi. m2:r5<}:tfm3£7:)aI1^^m?ct-^?S^53L^--0 

%> z tt^-^^^- ^ 6 i: . x?mwiMtz ^ ^ mo^^ 
[ll®<offi^^^:|5iB^] 

[H 1 ] Hi :*:f^5<D^iI::^;£co£^x?^f®lD^^ 
«»€>o (a) C^. mi C0^'©i^?^^^b:?c[l^^^^t9. 

( b ) m 1 (Dmmm±izm i cosPe^femt^ri^Mu 

(c) It. mi(D^PB^&^i±izm2c0aS 

[H 2 ] H 2 1^. ^?^^coSS^£tD±gxeOTa^^ 
^ ^9 . ^ 1 ( c ) tz.T^f m^^^ 6 . ^mz u 

^y). ll2tZ/iT^m^^6. Ji-^^y'^iz^y}mmi^ 

msizmrAJ^Mit^^. ^mz^y-y^:^5'ym'^yc 
^^0. m4lZ7r:rUl^.i>^^e>. y X^" ymKO'^}mm 

[a 6 ] d 6 i^. :$:ma<^:^^myr,i(T.^±mTjfmmm-<s 
m^^izm:t:\i(Mi>'^^s ±Mizm3o:>m^mm^mf^ 

[n 7 ] n 7 (.^. :$:§^Mmmjj)^co-jim^.rm'r' 

[d 8 ] H 8 C^. :^^.gcDiiii:^;£(D-l&|f ^Tll-t? 

mi (Dmw§^mf?s.'urcmmmmT^:^^^. o 

[ H 9 ] d 9 ;r5gB..^ l^f ^^^'d 

^'0 . ( a ) It. m 1 c'::'^^^vft^.f3eb:fc^^.f7HS) 
.*><9. (b) it... ^®iZ§^-f .-^>'^\BSJjL.r.^ miO 

^g-^fi ■:?-;'^Mz^mijffigptz ggf m^mm u :fzigMff®d 

10 1, 2 0 1 , 3 0 1, 4 0 1 ■■■gt?^> 1 0 2 , 2 0 
2, 30 2, 40 2--^^li. 1 0 3, 10 8, 1 1 
5' , 2 0 3, 3 0 3, 4 0 3---Tito^^-^;l/fi. 10 
4, 109, 116, 204, 304. 404-T>'U^ 
-Ol^^^^^m. 10 5, 1 10, 1 17, 40 5—x 
v9-y^^X\--jJ-^-m. 10 6, 111, 118, 20 

e-^\^vyy^-^jm. io7-'mi<ommmm. i 
1 2-m2(Dmmimm. 1 1 3-us>^xKjii. 1 1 4 

'•"py-^XT^ym. 1 i-5-y.^?;t/ C^>:i7-X5^>) y 

2 0 5-y:S?;L'JC^y^>>7'Xh>y^f— 30 5 
-TiN^. 30 6-TiJ§. 4 0 8-Tife>t^;l/cDg? 
-ftlis ^0 7-TJi'^-OA(7>mim. 408-TifO- 




[US] [il4] 




